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Liaison to the National Weather Service

o ATMOS
WO Phey
& G
\ 3 (=
& Z
¥ WLLLY ¥
< “
- »
(e} >
4 ~ ]
< [+]
z -
CP C«
0 &
p
Op >

Global Systems Laboratory




2021 Global Systems Laboratory Science Review



Meaningful Forecast Information

Model development Operational Core Partners making
producing forecast Forecasters using and decisions based on the
output communicating the weather information
forecast model output provided

LR

| > A o

e

GSL Grand Scientific Challenge: “Providing actionable environmental information
through the delivery of global to storm-scale predictions and innovative decision
support capabilities to serve society”

2021 Global Systems Laboratory Science Review



Modernizing Warnings and Watches e

Flash Flood Warning
Vi | FLASH FLOOD WARNING E=E

Hazard
Services

2021 Global Systems Laboratory Science Review 4



User Experience (UX) Research

Understanding information needs to influence designs

Developers/
¢t . Scientists

0)4

Research

Forecasters Core Partners

2021 Global Systems Laboratory Science Review



Social Science Research

Operational Research &
Development

User Forecast _
Community Community Community

4

Social BLLEEe el S Social

Critical Fire Weather Today
Isswed: B AM Wednesday, Augest 12, 2020

Latest Occurrence of Relative Ramidities Jess (han or equal to
5%
Expect poce recovery of hurndities overnight tonight with some acoss
Temaining st crrscal Gresholds thuoegh Tharsday mormag

-

.
GSL
Tools &

Applications &
Information

Forecasters

Science Science

Actual NWS Fire Weather Briefing
Graphic derived from timing
uncertainty research
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Uncertainty and Ranges of Possibilities

Timing Uncertainty

Snow Ending Times This Evening

Lake Mchigas ustl carly evesing
where srowfal raves o

132" per hoer s posaible

8PM-10 PM
= Ught saow wil an Saper off by
md-evenrg B area

Official
Forecast

Hour (time)

Magnitude Uncertainty

e Awwart Pesersiad

Vape 4t v bal W ik W Pe

e eme -t

L R o L R ]

e e e
w10 e (V% B St

Official
Forecast

7

o~

1\

max

Snow amount
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“‘How Confident Are You That This Will Happen?” X4

e Automated verification for
forecast calibration and
confidence

e \erification can influence
forecasters’ confidence!

One of the first applications to quantify confidence CONFIDENCE LEVEL
based on past performance of forecast sources.

2021 Global Systems Laboratory Science Review



The IDSS Engine Project

L IR—— [ e | —
e User Information Needs e el
o Forecasters | e s
o Decision-Making Partners - g A SO
e Ranges of solutions B R e T
o Timing e oo
o Magnitude ==
o Worst Case Scenarios O st o
e Confidence e ———
e Probabilities ——
e Data Mining
e \erification P i
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From Previous Review

Cloud Integration Social Science Integration
Recommendation (B6.1.1): Recommendation (D4.2.1):
Invest in exploring the use of cutting-edge Begin incorporating social science

technologies such use of the ‘Cloud’ and the  perspectives and knowledge into
development on-demand information systems decision support activities

A Migrated AWIPS to Amazon Web Services IDSS Project to develop timing

C (AWS) cloud platform for evaluation by Natl.  guidance for forecasters and

T Interagency Fire Center Forecasters partners - interdisciplinary team led

I by social scientist (Risk

0 Communication)

g Conducted 3 Hazard Services evaluations IDSS System development using
using AWS cloud platform User Experience researcher
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Decision Support
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Decision Support Presentation Schedule

Presentation Topic Presenter

Hazard Services Darrel Kingfield

Hazard Services for National and

International Centers Nate Hardin

Implementing FACETs Concepts into

. Kevin Manross
Hazard Services

Combining Ensembles and Social
Science to Enhance Decision Support

IDSS Engine Daniel Nietfeld

Ken Fenton
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NOAA Global Systems Laboratory

Hazard Services: Unified and Consistent
Hazardous Weather Forecasts
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Darrel Kingfield
Hazard Services Program Manager
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Hazard Services: The Backbone of a Weather Ready Nation \!

£

WarnGen |~
Graphical
Hazard
Generator
RiverPro _%:—f:-:_
5 Hazard Services

20-30 Year Old Hazard Forecasting Platforms
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Multiple Communication Pathways

Forecaster
analyzes the
threat

2021 Global Systems Laboratory Science Review

Hazard
ervices

wor [ Rl

WS KO 250558
FRICAE.
Scco75- 260545
B, KCAE 7. 0017, 1509267 06562- 150926T05452/
/7600000, ER 0030007 0030Z. 0000COT C00GZ. 000000T0000Z. 00/
BULLETIN - E4S ACTIVATION REQUESTED
FLASH FLOCD WARNING
ATIONAL WEATHER SERVICE COLUVBLA SC
1156 1 EDT FRI 2P 25 2015

THE NATICNAL WEATHER SERVICE

COLLVEIA HAS ISSUED A

* FLASH FLOGD WARNING FOR....
SOUTHEASTERN RLGALAND COUNTY N CENTRAL SOUTH CAROLINA

* UNTIL 15 0T

cross

* AT 1151 PO EDT...DOPPLER RADAR INDICATED VERY HEAVY R
kL EXPECTED T0 BEGIN SHORTLY

2FEA. FLASH FLOCDING 15

* SOE LOCATIONS THAT WILL EXPERIENCE FLODDING INCLLDE..
ASTOVER.

OBSERVATIONS A4ND RADIR ESTIUATES OF 2-4 TNGAES OF RALN OVER THE PAS
FOUR WILL LTKELY LEAD T0 FLOGDING OF SMALL CREEKS AND STREANS ALONE)
HIGHIAY 601 .LEES3URG ROAD. . AKD HIGHMAY 378 TNCLUDTNG THE COLONEL|
CREEK_BASTN. AODITIONAL FATNFALL OF 1-3 INOYES IS POSSTELE.
VOTORISTS AFE URGED TO USE CAUTION WHILE DRIVING AND DO NOT ATTEFPT]
O DRIVE THROUGH WATER COVERED ROADS.

PRECALTICNARY /PSS

REDNESS ACTIONS,
VOVE TO HIGHER GROUND NOW. ACT QUICKLY TO PROTECT YOUR LIFE

FEPORT LARGE HAIL. . .DAMAGING WIKDS CR FLOODING TO YOLR COLKTY
SHERIFF. ..ALSO USE . FACEBOOK. COM/NWSCOLLNBLA AND EMATL
CABVXENGA. GOV TO RELAY SEVERE VEATHER FEPORIS.

&

LAT....LON 3400 8055 3397 6063 3367 8062 339) 8063

Za85 6053 3383 B0G2 3363 8076 A1 8090
3412 5078 3407 B072 3405 B06S 408 8062
402 s01

Forecaster
describes
the threat

Forecast and
warning products
are produced
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Highly SAME SERVICE...SIMPLER PACKAGE
Configurable WINTER WEATHER

Software

Framework

Physical
Science
leprovements

Social Science
Improvements

Flexible software framework allows for new science, policy, and technological
improvements to be transformed into actionable information
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Advancements since 2015: From Prototype to Operations \!

lobal Systems Laboratory

/ \ /" A system that meets the

2015 needs of current users

with new capabilities to
serve broader sets of

users (Rec. D4.6) -
Continued development between GSL and BRI™ |

\Raytheon /
™

/
2021

An operational platform installed at every
National Weather Service office in the country

Initial version migrated into the National \Weather
Service software development branch

Some operational products issued for the public

\J

)
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Hazard Services Implementation at National Weather \!

Service Offices

/ Hydrology \

Hazards

12 hazard types

Operational

since 2019

_ /

2021 Global Systems Laboratory Science Review

/ Hydrology \

Hazard
Simplification

@ HAZARD SIMPLIFICATION: di
R

WHAT, WHERE
WHEN

followed by precautionary and
preparedness actions.

=
3 additional
hazard types +
language
consolidation

\Summer 2021 /

/ Winter \

Weather

13 hazard types

Operational at
select sites

Nationwide in

\_ Fall2021

@on-Precipitatio}

Hazards

23 hazard types
Operational at
select sites

Nationwide in
\Winter 2021/2022/

18



Ongoing Efforts for National Weather Service Offices \!
/ Convective \

Threats

iPIanned development efforts through 2025:
- P ha o
Fire L gt .
Weather (3)

e

Non-Weather
Emergencies (14) oo

10 hazard types | 18 hazard types | -
Testing at Tropical
Initial selectsites | Weather(5)
Evaluation in s
Summer 2021 Coastal

Nationwide in

\ / \ 2024 / 5 Flooding (7)
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Shared Platform From Local To National Scales

-

"

National Weather
Service Offices

)

2021 Global Systems Laboratory Science Review

National and
International
Centers
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Forecasting a
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NOAA Global Systems Laboratory

- J

Hazard Services for National and
International Centers
| \i\
Nate Hardin o

Program Manager for National and International Ce ks .

Global Systems Laboratory



Shared Platform From National To Local Scales &4

= . ~ ~
: National and Forecasting a
N;;R?:; V(;Ifef?ctz:r International Continuum of
Centers Environmental
\_ J Threats (FACETS)
R K /
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Shared Platform From National To Local Scales

NATIONAL GUIDANCE - LOCAL MESSAGING

2021 Global Systems Laboratory Science Review



Evolving National and International Centers

National Centers:

e NWS Strategic Plan 2019
o Product Consistency (Objective 1.70)
o Common Operating Platform (Objective 1.77)
o Collaborative Forecast Process (Objective 3.5)

International Centers:

o Share life-saving R&D and extend technologies to new applications
o Mutually beneficial technological advancements with cost-sharing
e Strengthen foreign relationships

% This addresses Recommendations B6.6 and D4.1

2021 Global Systems Laboratory Science Review



Benefits of Hazard Services in Operations \/

L~ v.v‘i:

National Center forecaster creates Impacted WFO forecaster modifies
product and initiates collaboration with spatial extent using local knowledge
impacted WFOs and expertise, then sends product
back to the National Center

National Center interprets collaborative differences and
finalizes collaborative product for local WFO dissemination

Collaborative Forecast Process \/ Product consistency

Common Platform
2021 Global Systems Laboratory Science Review 25




Looking Back (2015): A Path Forward

Global Systems Laboratory

HAZARD SERVICES IS THE
WAY

Goals:

o Strengthen/Develop Partnerships
e Proofs-of-concept & Prototypes e

e Secure exploratory funding Prototype of Storm Prediction Center’s
Convective Outlook using Hazard Services

2021 Global Systems Laboratory Science Review 26




Common
Operating
Platform

FY 16-20

Kln Evaluation/

Collaborative
with updated
outputs

FY 19-21

Evaluation

_ FY21Q4

/ Excessive \

Precipitation

Operating
Platform

FY 19-21

Evaluation

_ FY21Q4 /

/ Winter \

Weather

Collaborative
with WFOs

FY 19-21

Evaluation

_ FY21Q4 /

Collaborative
with WFOs

FY 18, 20-22

Under

\_Development /
7

2021 Global Systems Laboratory Science Review 2



Accomplishments since 2015: International

o Agreement to deliver HS
capabilities for Taiwan’s
Central Weather Bureau

e Developing partnership to
deliver HS capabilities for
the Philippine
Atmospheric,
Geophysical, and
Astronomical Services
Administration (PAGASA)

Prototype Dangerous Seas Warning for PAGASA

2021 Global Systems Laboratory Science Review 28




e Continue to make inroads
at all NCEP centers

o Move existing projects
towards operations
(requires NWSHQ
support)

o Tsunami Warning Centers
o QOcean Prediction Center
o National Hurricane Center

Weather Prediction Center
AV|at|on Weather Center

AT
CE @
K\ g el
Pacific Tsunami

2021 Global Systems Laboratory Science Review

Tsunami Warning functionality in Hazard Services




Looking Forward to 2026: International

4%  Bureau Of Meteorology (Australia) -- Decision Support applications

Australian Governm
ureau of Meteorology

a Central Weather Bureau (Taiwan) -- HS for all hazards

(529 Civil Aeronautics Administration (Taiwan) -- Aviation In-Flight
= potential

&AL

= Ocean Affairs Council (Taiwan) -- High Seas & Tst_ = o,

PAGASA (Philippines) -- HS for all hazards

2021 Global Systems Laboratory Science Review



NOAA Global Systems Laboratory

Implementing FACETs Concepts |nto
Hazard Services

Kevin Manross
FACETs Project Lead for Hazard Services

Global Systems Laboratory



Uncertainty in Impact Weather

National and Forecasting a

International Continuum of
Centers Environmental

- . / | / Threats (FACETS)

N

National Weather
Service Offices
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Motivation

“... FACETs is designed to replace the NWS's 1960s-era deterministic
(yes/no), ... with a modernized, science-based system delivering a
continuous stream of high-resolution, probabilistic hazard information
extending from days to within minutes of an event.”

Forecasting o Continuum of Environmentol
Threats (FACETS) is 0 proposed next-
generation severe weather watch
and warning framework thot is modern,
flexible, and designed to communicate
clear ond simple horardous weather
information to serve the public.

-Forecasting a Continuum of Environmental Threats (FACETs) Science and Strategic
Implementation Plan (SSIP) October 2014

2021 Global Systems Laboratory Science Review



Motivation

FACETs:

e NWS Strategic Plan 2019
o Cuts across almost all of the objectives for Goal 1
“Transformative Impact-Based Decision Support Services ki
(IDSS)”
o Directly aligns with the “Systems, Technologies, and Tools” and

“Research to Operations and Operations to Research
(R20/02R)” of Goal 2

Previous NWS Strategic Plans echoed many of these
concepts and were the drivers for this innovation

2021 Global Systems Laboratory Science Review



What We Were Trying to Achieve

How do we add
uncertainty

information to —
NWS Warnings

2015
Proposal NEIL Protatiatnc Haiar e

rfdwwwtew T4 jwhdce

. o — . - e M.
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What We Were Trying to Achieve

a )

From the 2015 Review
N J

D4.1 Improve partnerships with
national level programs to
complement current efforts to
support forecasters in the field.
Perhaps opportunities like
FACETs and WRN pilot programs |

could serve as shared initiatives
. Researchers - including GSL, NSSL physical and social scientists and
tO better |nteg rate the effO rtS . engineers - work with participants (forecasters, broadcasters and

emergency managers) at the NOAA Hazardous Weather Testbed in
October 2019

2021 Global Systems Laboratory Science Review



Strong Collaborative Ties v

This R20 project has
strong collaboration
between OAR Labs as
well as with NWS offices
and external partners.

e NSSL, AFS, STI, Social &

Behavioral Sciences
(SBES)

Dr. Chen Ling (Univ of Akron), a human factors expert, discusses workload with NWS
forecasters at the HWT in Feb 2020

2021 Global Systems Laboratory Science Review 37




Project Progress

Hazard Services-
Probabilistic Hazards
nformation (HS-PHI)

e Ability to add uncertainty
information to convective
warnings

Threats in Motion (TiM)

e Rapidly (low as 1-minute)
updates of warning polygons

A NWS forecaster setting a probability trend for a storm in the Hazardous Weather
Testbed

2021 Global Systems Laboratory Science Review



Project Progress

An animation showing the
output from HS-PHI and TiM

Shaded areas indicate probability of
hazardous weather impacting an area
at that gridpoint (PHI)

« yellows = hail/wind

* reds = tornado

« darker = higher probability

Solid lines are warnings being
translated along the motion vector
(TiM)

« yellow = hail/wind

* red = tornado

2021 Global Systems Laboratory Science Review
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Numerous HWT tests

e 2016, 2017, 2018, 2019,
2020
o Virtual HWT Scheduled for
July 2021

Maturing code to be migrated
Into operational code base

(turned off until NWS policy
allows)
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Project Progress Vg

Integrated Warning Team:

e Forecasters

e Broadcasters

e Emergency Managers
e Researchers

o Physical Scientists

o Social Scientists
o Engineers

2021 Global Systems Laboratory Science Review 41


http://drive.google.com/file/d/1MZ8F6QoNNCvIl8FaPoye1YGUonD-MX1B/view

Where Are We Going?

Working closely with OAR T

WPO FACETs group " amem e

e Guiding next areas for W —, - -
development o Y— o=

F G H I J K L M N (0]

P Q R S T ) v W X Y Z
Nuclear
Regional release
Seasona | to Chemical Hypothetic Specialized Volcanic  Air Quality source
decadal Climate Air Quality Release, al Social Meteorologi  ashfor (Smoke and determinati Space Wx Tropical Tropical Tropical Tropical Tropical
Winter Wx  Hydrology  Aviation  prediction projections  Fire Wx & Chem Tsunami  WOC dispersion  Science  cal Center  aviation Dust) on ~ NWS track intensity  surge rain tornados
;“. -
- o — -
gy -
- -

FACETs Maturity Matrix
maintained by OAR WPO and
the FACETs Working Group
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Where Are We Going?

Utilizing objective probability
iInformation in Hazard Services
recommenders to create first
guess fields for warnings

Warn-on-Forecast ensemble updraft helicity probability forecast plumes
overlaid with radar data

2021 Global Systems Laboratory Science Review 43




Summary

e For the past 5 years, Hazard Services has
updated to include the capability to add
probabilistic information to severe
thunderstorm and tornado warnings

e [hreats in Motion has also been
implemented in Hazard Services

e As the FACETs approach gains steam in
NOAA OAR and NWS, GSL is playing a
critical role in the R20 process

2021 Global Systems Laboratory Science Review



NOAA Global Systems Laboratory

Combining Ensembles”and Social
Science to Enhance Demsmn Support ,

Ken Fenton
Physical Scientist
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Project Objectives

® Improving Convection-Permitting Ensemble Based Uncertainty Communication for Decision Support
using the Weather Archive and Visualization Environment (WAVE)

o Partnership with NCAR - Grant: #NA180AR4590362
o Crosses all GSL Divisions

How do we communicate ensemble guidance that enables better decisions?

HRRR Ensemble Snow Forecast Actionable Decision Support

‘ NWS Boulder § ONWSDouder - Mar 4
T Addimonal snowfall of up 10 a few INCHhes is exPecied across the Palmer
T Divide Brough 1omight. Mot of the snow should fall Before mideighe
Please send us any snow reports you have!

Additional Snow This Evening

2021 Global Systems Laboratory Science Review



How Do Forecasts Affect Decisions?

Model Guidance Partnes

3 11706 pm Tue, Mar 09, 2021

Forecast & IDSS ,"‘.’
Ouly Decscaseppotbrefng Q== | Ty
St gt | what o {apet “

NWS Forecasters — -
/4 ARSI et Ss
‘Q,ATI]‘. | - ————

Y
< m
- m
[ =
—
« N
2D
Q*t
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Iterations of Social and Atmospheric Science g

e Round 1: Interviews with 9 forecasters and 10 partners
o Confirmed need for map-based timing information
e Round 2: Initial derivation of timing guidance and

verification prototypes S SN dimcs

e Round 3: Interviews with 8 forecasters and 18 partners / \
o Feedback on prototypes and additional needs

e Round 4: Additional timing guidance and refinement of  "Rab o

visualizations \ /

e Round 5 (current). Real-time forecaster use and survey
evaluation SO femnn RED

e QOutcome: Recommendations to OAR and NWS

2021 Global Systems Laboratory Science Review



Interview and Development Cycle

It's not just the magnitude of the event, but the timing is
critically important. If you bring in even just an inch of snow,
but it’s right in the morning rush hour, well, now they
cannot plow because there’s all the cars in the road, and it’s
just a mess. And then you wind up with a lot more accidents
[...]. So timing is probably one of the questions that we get
asked the most: when is it going to start, and when is it
going to end?

T

From interviews conducted by NCAR and GSL
social scientists

NWS forecaster #28

*Focused on Fire Weather and Winter Weather*

Visualizations developed by GSL
meteorologists and software engineers

2021 Global Systems Laboratory Science Review



Interview and Development Cycle <z

Need for cessation information Need for

“'ve been part of closing the interstate presentation Latest Cessation Snow >= 1 inch (2 Heur)
enough times [...] You can tell that changes TN L —

within an hour or so that those [wind] “I guess my two low
speeds are going to decrease at the hanging fruits would
location that we need it to. But then if be, #1, to not be 1-
you continue to watch it—we’ve had
discussions like, “Do not open the
interstate.” Because the visibility is

hour increments, at
least for public sharing
or external sharing.

going to reduce again in less than an And then, #2, having

hour. So those types of things are really
important. They're major for decision
making because if you're going to
have a lag in wind speeds for an hour
and then they're going to pick back
up, that's a huge issue.”

the distinction
between each of
those bins be greater
in color perspective.”

NWS forecaster #3

Regional DOT

More interviews conducted by NCAR and GSL Additional visualizations developed by GSL
social scientists meteorologists and software engineers
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Addition of Verification

Information

HRRRE Distnbution of Second Latest Onset Timung Errors for Any Snow
Boston WFO Area, Venhication for the Previous
30 Days from OB Mar 2021, Cakulated from 342 ob-model pairs

7 1 8.0% Misses e Ayerage Error = 1.2 howrs
12.6% False Alarms — Median Error « 0.0 hours

60 1

.
o
-

o 4

Percent Occurrence (%)

.~
o
.

2421 =18=15=12 ~9 «6 -3 0 3 6 9 12 15 18 21 24
HRAR 100 ecarly Timung Error (howrs) HRAR too late

Timing error is centered near zero, but we
can use geographic verification information
to adjust the forecast

2021 Global Systems Laboratory Science Review

MESAL Second Latest Ovaet Timng Emon for Any Srow
Boston WYO Ares. Verficston for e Mevon
3O Dayn o 08 Mar 2021

- - - v - - - - -
.

o

ll '*“ o I‘,

-
All of the early timing
errors were in northern
MA and NH

;
All of the late timing

We can use this knowledge of past model
performance to nudge the forecast
towards a better solution

errors were in southern

MA and Rl




Use in NWS Operations

', MY B fo O

Impressions
Mere o Our forecast 1O when places ml 10w the Sl Yotal engagements 4721
ACh OF SN0wfall LOMOrOm. Wity GO thes malier” A

Ueda engagementy

SO0W DeOrs 10 MOurmute. AOBdS CaN Gty Do Ome

Dt eapans

Shppery adhng %0 an noredsed ek of M Oders Send

When Will Snew Begin Accomulating?

35,000+ views on Facebook (average is
10,000 views)

Future: pass along communication and
visualization strategies to IDSS Engine project

2021 Global Systems Laboratory Science Review



NOAA Global Systems Laboratory

IDSS Engine

Daniel Nietfeld
Llalson to the National Weather Service
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The IDSS Scenario

« |t's 3 am at a National Weather Service Forecast Office
« High impact weather is moving into the area
« Core Partners of the WFO will want to know:
« When do you think it will hit?
 How early & how late could it start?
 What's your best guess on when it might start?
How much do you think we’ll get?
What's the most we could get?
How certain are you about these amounts, and the timing?

2021 Global Systems Laboratory Science Review



A Partner Needs Critical Information

e “Risk Processors” run data mining algorithms to look through all of the observation
and forecast information searching for matches to the criteria set by the partner

e If matches are found, graphics are generated in plain-language to illustrate the
hazardous weather, and meta information about the hazard is created

e These graphics are bundled into briefing packages for distribution back to the Partner

e Sent to a Situational Awareness Display for Meteorologists to view and evaluate

., EM/
Partner

|dentify métching
algorithms weather criteria visualizations

2021 Global Systems Laboratory Science Review



Information Flow

_l__vao Displays
Very Simplified Flow of the Processes LT e

o
>

Core Contribution through Partnership oy
Partner with NWS Met.Dev Lab IDSS Engme 8

LR i e B f IDSS Engine e —

i y D 4
Input Generators

Impact Information. -
- Input and/Management-

—_ ".'_'._ -

VAN
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Situation Awareness Display Prototype

2021 Global Systems Laboratory Science Review



Situation Awareness Display Prototype (Original) \/

Image
generation
using
GSL’s
WAVE

2021 Global Systems Laboratory Science Review



User Experience Research

« User Experience Researcher dedicated to IDSS Engine Project to
bridge the developers with the users (forecasters and partners)

& .1
e

* Newly hired UX Researcher to facilitate discussions
 UXn early and all phases of design and development
* Not an afterthought

2021 Global Systems Laboratory Science Review
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Partnerships

e NWS Science and Technology Integration Portfolio
o Meteorological Development Lab \"2 IMD L The Meteorological Development Laboratory

e NWS Analyze Forecast and Support Office

o Decision Support Integration Branch

e OAR Weather Program Office

e OAR National Severe Storms Lab (MRMS for
observations)
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Future Work Planned

e Verification information will be utilized to quantify confidence and uncertainty
e Fire Weather applications and evaluations in proposed Fire Weather Testbed
e Road Weather applications in partnership with Department of Transportation
e Collaborate with NWS field representatives for feedback and user engagement

2021 Global Systems Laboratory Science Review



Daniel Nietfeld
Llalson to the National Weather Service
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Importance of GSL’s Decision Support Activities \/

Decision Support is what gives meaning to forecasts.

Forecasters “connect forecasts and warnings to decisions made,”
and they “emphasize expert interpretation, consultation, and
communication of forecasts and their impacts”

(NWS Strategic Plan 2019, Objectives 1.1 & 1.2, p. 7)
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Revolutionizing Decision Support

New Hazardous Decision Support Delivering Information to
Weather Warning Tools Research Decision Makers with
Cutting Edge Science

and Technologies

', M e o O

-l re. e »
—— .-
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